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WASTE MANAGEMENT FEDERAL SERVICES
OF HANFORD, INC.
A WASTE MANAGEMENT COMPANY

P.O. Box 700
Richland, WA 99352-0700

August 12, 1999 O fom

Ms. J. H. Kessner, Program Mana e Ss
Analytical Services ECEIVED
Bechtel Hanford H9-03
Richland, Washington 99352

Dear Ms. Kessner:

WHC-9955518

INTERIM RESULTS FOR THE 233-S PLUTONIUM CONCENTRATION FACILITY
(233-S) SAMPLES - SDG 3

References: (1) Letter, T. E. Logan, BHI, to J. L. Jacobsen, FDH, "Letter of Instruction
for the 233-S Plutonium Concentration Facility Sample Analysis,"
047467, dated November 24, 1998.

(2) HNF-SD-CD-QAPP-016, 222-S Laboratory Quality Assurance Plan,
Rev. 3C, Waste Management Hanford, Richland, Washington.

This letter presents the interim results for one sample that was received from the 233-S
Facility on March 8, 1999 and the ten samples that were received on May 10, 1999.
Sample BOTW23 was originally considered as part of the second sample delivery group
(SDG2). However, due to problems with removing the activity from the surface of the
sample, a message was received to allow this sample to be considered as part of SDG3.
The other samples that are considered SDG3 are BOVF98, BOVF99, BOVFBO, BOVFB1,
BOVFB2, BOVFB3, BOVFB4, BOVFB5, BOVFB6 and BOVFC2. The limited set of
analyses indicated on the attached copies of the chain of custody (COC) forms were
performed in accordance with Reference (1). The Interim Data Summary report is included
as Attachment 1.

Reanalyses are still in progress for three samples. Samples BOVCW3 (S99M000210) and
BOVFB6 (S99M000224) required reanalysis for 90Sr, and sample BOTW23
(S99M000217) required reanalysis for neptunium-237. The reanalysis results will be
presented in the report for SDG4.

For sample S99M000217, the actinides were analyzed by alpha energy analysis (AEA)
rather than by inductively coupled plasma/mass spectrometry (ICP/MS) because of
delays due to instrument problems.

A Division of Waste Management Federal Services, Inc.

A-v02032 (09/90)
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Sample Appearance

BOTW23
This sample was a metal disk cut from ductwork. One side of the sample was coated
with paint and the other had a rust-like coating. Since problems were encountered with
high concentrations of metals dissolved from etching similar samples with a combination
of hydrochloric acid (HCl) and nitric acid (HNO 3), the first attempt at etching the surface
of the metal was made using 2% (v/v) HNO 3. The alpha activity on the piece of metal
prior to the first etching was >700,000 counts per minute (cpm). Following the nitric
acid etching there was still 550,000 cpm of alpha remaining on the surface of the metal.
A total alpha/total beta (AT/TB) analysis was performed on that 50 mL of solution
(S99M000082). A second etching was performed using the SW-846 acid digest
procedure for metals analysis. This procedure uses a combination of HCl and HNO 3.
There was 14,000 cpm of alpha activity remaining on the sample following the second
etching. The remainder of sample S99M000082 was added to the solution from the
second etching before it was brought to a final volume of 100 mL (S99M000217). A full
set of radionuclide analyses was performed on the new solution. Although indicated as
gCi/mL, the analytical results were reported per total solution volume (i.e. gCi/sample).

BOVF98
This sample was a piece of pipe that was approximately /2 inch (1.4 cm) in diameter and
approximately 4 inches (11 cm) in length. The interior of the pipe was leached with 4M
HNO 3. Two portions of acid were added to the pipe; 18 mL for the first day and 15 mL
the second day. Each portion was allowed to stand in the pipe overnight and were
combined for a final leachate volume of 33 mL. The analytical results were reported as
pCi/mL of solution.

BOVF99
This sample was a piece of pipe that was approximately 1 inch (2.5 cm) in diameter and
approximately 7 inches (17.9 cm) in length. The interior of the pipe was leached with
4M HNO 3. Two portions of acid were added to the pipe; 80 mL for the first day and 80
mL the second day. Each portion was allowed to stand in the pipe overnight. For this
pipe, it was difficult to get a good fit for the stoppers. From the first 80 mL, only 44 mL
were recovered (sample S99M000250). For the second addition, the pipe was turned
over in case the other stopper had a better fit. From the second 80-mL addition, only 19
mL was recovered (sample S99M000260). Since some material was lost from each
addition, the two portions were submitted as separate samples.

After the acid was removed from the pipe, the solutions were rust/brown in color with
rust-like particles settled on the bottom. Therefore, prior to analysis the samples were
transferred to beakers, hydrochloric acid was added and they were heated to dissolve the
solids. Sample S99M000250 was diluted to a final volume of 100 mL, S99M000260 was
diluted to 50 mL. The analytical results were reported as p.Ci/mL of solution.
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BOVFBO
Sample was a piece of pipe that was approximately 1.6 inches (4.2 cm) in diameter and
approximately 5 inches (13.9 cm) in length. The interior of the pipe was leached with
4M HNO 3. Two 150-mL portions of acid were added to the pipe. Each portion was
allowed to stand in the pipe overnight and were combined for a final leachate volume of
300 mL. The analytical results were reported as pCi/mL of solution.

BOVCW3
This sample was a blue liquid analyzed as a direct liquid for full radionuclide analysis as
requested on the chain of custody forms for BOVCW3 and BOVFB2, identified as being
identical to sample BOVCW3. The results from the gamma energy analysis (GEA) are
reported twice. One set of data, without standard and blank, was reported for the
radscreen. Although the units are indicated as pCi/mL, the GEA radscreen results are
actually pCi/sample based on a 5 mL sample size, as indicated on the Request for Sample
Analysis (RSA) form submitted with the samples. All other result units are correct as
reported.

BOVFB2
This is a second portion from the same sample point as sample BOVCW3. The inorganic
analyses (pH, mercury (Hg), ion chromatography (IC) and inductively coupled plasma
(ICP)) were performed on this sample. The result units are correct as reported.

BOVFB1
This sample was a clear liquid analyzed as a direct liquid for all radionuclide and
inorganic analyses. The original analysis request on the chain of custody form was for a
GEA, total alpha (AT) and total beta (TB) radscreen only. Two correspondences (first
two in Attachment 2) received after the samples were delivered to the laboratory
requested full protocol for all radionuclide and inorganic constituents, as stipulated in the
LOL. Therefore, there are two sets of results reported for GEA, AT and TB analyses. For
the full protocol analyses, the result units are correct as reported. For the "radscreen
only" analyses, there are no results for standards and blanks. The result units for GEA
results are pCi/sample rather than pCi/mL, as indicated in the Interim Data Summary
Report. A 20-mL sample size was used for calculation based on information provided on
the chain of custody.

BOVFB3
This sample was a liquid analyzed for GEA, AT and TB radscreen only. These results
are presented without standard recovery or blank results. Although the units are indicated
as pCi/mL, for the GEA radscreen the results are actually pCi/sample. A 20-mL sample
size was used for calculation based on information provided on the chain of custody.

BOVFB4
This sample was a liquid analyzed for GEA, AT and TB radscreen only. These results
are presented without standard recovery or blank results. Although the units are indicated
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as pCi/mL, for the GEA radscreen the results are actually pCi/sample. A 20-mL sample
size was used for calculation based on information provided on the chain of custody.

BOVFB5
This sample was a liquid analyzed for GEA, AT and TB radscreen only. These results
are presented without standard recovery or blank results. Although the units are indicated
as ptCi/mL, for the GEA radscreen the results are actually gCi/sample. A 20-mL sample
size was used for calculation based on information provided on the chain of custody.

BOVFB6
This sample was a liquid identified for GEA, AT and TB radscreen only. These results
are presented without standard recovery or blank results. Although the units are indicated
as gCi/mL, for the GEA radscreen the results units are gCi/sample rather than gCi/mL as
indicated in the Interim Data Summary Report. A 20-mL sample size was used for
calculation based on information provided on the chain of custody.

A correspondence received after the samples were delivered to the laboratory , third
correspondence in Attachment 2, requested full protocol for all radionuclide and
inorganic constituents. The correspondence indicated that this sample could be used to
supplement the identical portion BOVFC2. Therefore, there are two sets of results
reported for GEA, AT and TB analyses. For the full protocol analyses, the result units
are correct as reported.

BOVFC2
This is a second portion from the same sample point as sample BOVFB6. The inorganic
analyses (pH, Hg, IC and ICP) were performed on this sample. The result units are
correct as reported.

Analytical Results

Holding Times

The SW-846 holding times were not met for Hg (28 days), pH (24 hours), nitrate, and
nitrite (48 hours). The holding times were missed for several reasons. The request for
radscreen and the internal laboratory requirement for alpha analysis prior to all other
analyses caused the very short holding times to be missed. Instrument problems and
delays in scheduling a vendor for instrument repair caused the Hg holding time to be
missed.

Quality Control Results

All standard recoveries were acceptable in accordance with Reference (2). Low levels of
contamination from fluoride (F) and strontium-90 (90Sr) were detected in method blanks
for the direct liquid analyses. The AT/TB method blank analyzed with the second
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leachate from the pipe BOVF99 (S99M000260) had low levels of both alpha and beta
activity detected. For the F, AT and TB, the level of contamination detected in the blank
was much less than 5% of the sample result or "less than" result reported for the samples
and was considered insignificant.

The method blank reported for the 90Sr analysis indicated that a significant activity of 90Sr
was present. As discussed below, the blank result was reported based on the dilution
factor of the first sample on the worklist (10201 in this case). Two samples on the
worklist were sent out for reanalysis because the sample size used was too small and the
counts of the blank were significant with respect to the count rate of the samples. The
third sample, S99M000219 (BOVFB1) was analyzed undiluted, but a small sample size
was used because of limited volume of that sample. The sample result for 90Sr for this
sample was less than the detection limit, indicating that the sample was not contaminated
during the analysis. Therefore, even though the blank had a higher count rate than the
sample, no reanalysis was requested for S99M000219.

Samples BOVCW3 (S99M000210) and BOVFB6 (S99M000224) will be reanalyzed for
90Sr using a larger sample size and will be reported with SDG4. The results from the first

analysis were 1.52e-01 pCi/mL (S99M000210) and 1.84e-04 pCi/mL (S99M000224).
These results are subject to change upon reanalysis.

As previously reported (letter WMH-9953558), a significant level of beta activity was
reported for the acid digest preparation blank for sample BOTW25/28 (S99M000096).
The reported activity for the blank was approximately 46% of the activity reported for the
sample. Although a reanalysis was requested, closer examination of the data indicated
that this might not be necessary. Examination of the actual count rate of the blank versus
that of the sample indicated that the blank activity was only 0.46% of the sample activity.
The customary method of reporting the blank, to indicate significance with respect to the
sample result, is to correct the blank result using the dilution factor associated with the
first sample on the worklist. That sample had a dilution factor of 10201, where sample
S99M000096 had a dilution factor of only 101. Considering the uncorrected blank
activity with respect to sample S99M000096, the contamination was considered
insignificant and the request for reanalysis was cancelled.

Practical Ouantitation Limits (POL)

For most analytes, the laboratory was unable to meet the practical quantitation limits
(PQLs) listed in the LOI. For the GEA analytes, the presence of Cs-137 and the limited
volume of sample available for analysis resulted in high detection limits. For samples
submitted for radscreen only, the entire sample was used for the GEA analysis. For the
separation/AEA analysis of plutonium, americium and curium, the presence of activity of
one or more of the isotopes required sample dilutions that gave higher detection limits for
the undetected isotopes.
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For sample BOVFB1 (S99M000219), the PQLs were not met because of dilutions
required due to limited sample volume to perform all of the requested analyses. For
samples BOVFB2 and BOVFC2, PQLs for ICP and IC analyses were not met because of
dilutions required for high concentrations of some analytes present in those samples.
High concentrations of sodium or iron in the samples required dilution to prevent
problems from solids in the ICP analysis. For IC analysis, high concentrations of nitrate
required dilutions to prevent saturation of the column.

Attachments

Attachment 1:
Attachment 2:
Attachment 3:
Attachment 4:

Interim Data Summary Report
Correspondence
Sample Breakdown Diagrams
Chain-of-Custody and Request for Sample Analysis forms

If you have any questions, please call me at 373-4314.

Sincerely,

R. A. Esch, Project Coordinator
222-S Laboratory Analytical Production
Waste Management Laboratory

cef

Attachments (4)
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Interim Data Sumary Report
233-S

CORE NUMBER: n/a
SEGMENT #: B0TW23

pid.... h.4

ORTON: Couon Ac Luac ate

Sample# R A# Analyte Unit Standard % Blank Result Duplicate Average RPD % Spk Rec % Det Limit Count Err%

S99M000082 G Alpha in Liquid SampLes uCi/mL 92.34 <2.18e-03 13.10 n/a n/a n/a n/a 3.00e-03 8.68E-01

S99M000082 G Beta in Liquid Samples uCi/mL 103.5 <1.04e-02 1.530 n/a n/a n/a n/a 1.20e-02 2.05E+00

S99M000217 A Pu-239/240 by TRU-SPEC Resin uCi/mL 101.6 <3.52e-01 12.00 :n/a n/a n/a n/a 7.91e-01 1.80E+00

S99M000217 A Pu-238 by Ion Exchange uCi/ML n/a <3.52e-01 <7.91e-01 2r5n/a n/a n/a n/a 7.91e-01 5.85E+00
S99M000217 A Np237 by TTA Extraction uCi/mL n/a n/a n/a n/a n/a 1.00e-03

S99M000217 A Cobatt-60 by GEA uCi/mL 111.0 <4.40e-05 <4.16e-05 : n/a n/a n/a 4.16e-05 n/a
S99M000217 A Antimony-125 by GEA uCi/mL n/a <1.09e-04 < %nn/4F /a n/a n/a 1.24e-04 n/a
S99M000217 A Cesium-134 by GEA uCi/mL n/a <3.51e-05 < MY/a ep n/a n/al n/a 3.89e-05 n/a
S99M000217 A Cesium-137 by GEA uCi/mL 103.3 <6.73e-05 o2.126O3. N :. iea %2 n/a n/a n/a n/a 4.15
S99M000217 A Europium-152 by GEA uCi/mL n/a <6.94e-05 n an77eM tscYi /a n/a n/a 8.77e-05 n/a
S99M000217 A Europium-154 by GEA uCi/mL n/a <1.35::14 q127e-wsm. n/a n/a n/a 1.27e-04 n/a
S99M000217 A Europium-155 by GEA uCi/mL n/a - beW&0% <iA-0420:. n/a n/a n/a n/a 1.40e-04 n/a
S99M000217 A Radium-226 by GEA uCi/mL n/a. $|79e-i 0 <7-ii04 n/a n/a n/a n/a 7.48e-04 n/a
S99M000217 A Actinium-228 by GEA uCi/mL xn/a I -l 30e4 3'c2 3 WO4 n/a n/a n/a n/a 2.31e-04 n/a
599M000217 + A Amer i cWium-241 by GEA uCi/mL a |$Q% 1.90 n/a n/a n/a n/a n/a 0.230
S99M000217 A Am-241 by Extraction uCi/mL 4 A1 01.9 <A6e-01 39c2.250 1 n/a n/a n/a n/a 3.49e-01 3.21E+00

S99M000217 A Cm-243/244 by Extraction uCi/mL JfZo n/g.<246b01 <3 49e-01 n/a n/a n/a n/a 3.49e-01 1.00E+02

S99M000217 A Alpha in Liquid Samples uCi/mL m -V 9fl, <3.4to' 12.30 n/L n/a n/a n/a 8. e-03 1.34E+00

£99M000217 A Bea in iqulidl Samles uCi/mA 1078 <2eO02 7.2ie-Ol n/a n/a n/a n/a 4.10e-021 5.54E+00
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Interim Data Sumary Report
233S SCREEN

CORE NUMBER: n/a
SEGMENT #: B0VF98

SEGMENT PORTION: ACID LEACH - 33 mL

Sample# R A# Analyte Unit Standard % Blank Result Duplicate Average RPD % Spk Rec % Det Limit Count Err%
S99M000249 Pu-239/240 by TRU-SPEC Resin uCi/mL 96.83 <1. 98e-02 1.090 n/a n/a n/a n/a 5.40e-02 1.60E+00
S99M000249 Pu-238 by Ion Exchange uCi/mL n/a <1.98e-02 <5.41e-02 n/a n/a n/a n/a 5.40e-02 4.44E+00
S99M000249 - Np237 by TTA Extraction uCi/mL 85.28 <4.86e-05 <2.38e-05 .- jn/a n/a n/a n/a 4.96e-05 3.88E+02
S99M000249 - Cobalt-60 by GEA uCi/mL 110.2 <1.73e-05 <1.77e-05 : /a n/a / n/a 1.77e-05 n&
S99M000249 Antimony-125 by GEA uCi/mL n/a <4. 69e-05 <4.88e-05 V /sj .n/a n/a n/a 4.88e-05 n/a
S99M000249 Cesium-134 by GEA uCi1/mL n/a <1. 61e-05 <1.68e-05 :ffif j n/a n/a n/a 1.68e-05 n/a
S99M000249 Cesium-137 by GEA uCi/mL 101.2 <2.53e-05 <2.l8e105 n/a: n/a n/a n/a 2.l8e-05 n/a
S99M000249 Europium-152 by GEA uCi/mL n/a <3 .25e-05 <3.68005 2& b/a n/a n/al n/a 3.68e-05 n/a
S99M000249 -Europium-154 by GEA uci/mL n/a <5.48e-05, :i44.98+5 /a n/a n/a n/a 4.98e-05 n/a
S99M000249 -Europium-155 by GEA uCi/mL n/a <4.03e-05 < 4 4e$ n/a n/a n/a 5.04e-05 n/a
S99M000249 Radium-226 by GEA uCi/mL n/a <3 .0244 4<W16e-04. 1/a n/a n/a n/a 3.18e-04 n/a
S99M000249 -Actinium-228 by GEA uCi/mL n/a <&.374-^ 0 <.ie-05 n/a n/a n/a n/a 7.72e-05 n/a
S99M000249 _ Americium-241 by GEA uCi/mL n/a A

9 4 , 5  2. W,11 9 n/a n/a n/a n/a n/a 0.650
S991000249 AmT-241 by Extraction uCi/mL 94.39 <-2 ...2e& 2.54t n/a n/a n/a n/a 5.30e-02 3.52E+00
S99M000249 Cm-243/244 by Extraction uCi/mL < n/a ..e2 30dU2 n/a n/a n/a n/a 5.30e-02 1.OOE+02
S99M000249 Alpha in Liquid Samples uCi/mL o n9600 <4Z5e-07 1.220 n/a n/a n/a n/a 1.59e-04 6.01E-01
IS99M000249 Beta in Liquid Samples uCi/mL 108-3 <2.796?.6 7.43e-02 n/al n/a n/a n/a 7.08e-04 2.04E+00

AOCO ...
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Interim Data Summary Report
233S SCREEN

Page: 13

CORE NUMBER: n/a
SEGMENT #: BOVF99

SEGMENT PORTION: ACID LEACH - 100 mL

Sample# R A# Analyte Unit Standard % Blank Result Duplicate Average RPD % Spk Rec % Det Limit Count Err%
S99M000250 Pu-239/240 by TRU-SPEC Resin uClmL 96.83 <1.98e-02 6.38e-03 n/a n/a n/a n/a 2.88e-04 1.49E+00
S99M000250 Pu-238 by Ion Exchange uCi/mL n/a <1.98e-02 <2.88e-04 n/a n/a n/a n/a 2.88e-04 4.18E+00
S99M000250 Np237 by TTA Extraction uCi/mL 85.28 <4.86e-05 <2.38e-05 n/a n/a n/a n/a 4.96e-05 3.52E+02
S99M000250 Cobatt-60 by GEA uCi/mL 110.2 <1.73e-05 <1.92e-05 n/a n/a n/a n/a 1.92e-05 n/a
S99M000250 . Antimony-125 by GEA uCi/mL n/a <4.69e-05 <4.59e-05 n/A n/a n/a n/a 4.59e-05 n/a
S99M000250 Cesium-134 by GEA uCi/mL n/a <1.61e-05 <1.76e-05 Wn/a n/a n/a n/a 1.76e-05 n/a
S99M000250 Cesium-137 by GEA uCi/mL 101.2 <2.53e-05 <2.77e- 5 n/a n/a n/a n/a 2.77e-05 n/a
S99M000250 -Europium-152 by GEA uCi/mL .n/a <3.25e-05 <3.2t05 /a n/a /a n/a 3.2e-05 n/a
£99M000250 jEuropium-154 by GEA uCi/mL n/a <5.48e-05<.*5.54-5 n/a .5 n/a n/a n/a 5.54e-05 n/a
S99M000250 Europium-155 by GEA uCi/mL n/a <4.03e-05 < n/a n/a n/a n/a 3.8le-05 n/a
S99M000250 Radium-226 by GEA uCi/mL n/a <3.02e+O4 t<.0e-04 n/l n/a n/a n/a 2.80e-04 n/a
S99M000250 Actinium-228 by GEA uCi/mL n/a <&.3e8-O5 < 9 t-05 n/a n/a n/a n/a 8.89e-05 n/a
S99M000250 Americium-241 by GEA uCi/mL n/a .41e-05 2. 74t-03 n/a n/a n/a n/a n/a 6.98
S99M000250 Am-241 by Extraction uCi/mL 94 39 <2.02e-4 '2 .44eD3 n/a n/a n/a n/a 1.91e-04 2.21E+00
S99M000250 Cm-243/244 by Extraction uCi/mL A n/a|<G2e 02 19e-?04 n/a n/a n/a n/a 1.91e-04 1.00E+02
S99M000250 -Alpha in Liquid Samples uCi/mL | 96. 00 <4i5e- 07 8,74e-03 n/a n/a n/a n/a 7.88e-07 5.05E-01
£991000250 _Beta in Liquid Samples uCi/mL p 1083 <2 .79-06 6.45e-04 n/a n/a n/a n/a 3.51e-06 1.49E+00.

ACID LEACH - 50 mL: ACID LEACH - 50 mL " -

Sample# R A# Analyte Un Standard % Blank Result Duplicate Average RPD % Spk Rec % Det Limit Count Err%
£99M000260 Pu-239/240 by TRU-SPEC Resin* uCi/mL 9683 <1.98e-02 4.32e-03 n/a n/a n/a n/a 1.8le-04 1.41E+00
S99M000260 Pu-238 by Ion Exchange ?UMt C/mL .M n/a <1.98e-02 <1.81e-04 n/a n/a n/a n/a 1.81e-04 3.44E+00
S99M000260 -Np237 by TTA Extraction |UCi/mL 85.28 <4.86e-05 <2.76e-05 n/a n/a n/al n/a 4.96e-05 5.00E+02
S99M000260 |Cobatt-60 by GEA iCi/mL V 110.2 <1.73e-05 <1.82e-05 n/a n/a n/a n/a 1.82e-05 n/a
S99M000260 Antimony-125 byGEA UCi/tL n/a| <4.69e-05 <4.73e-05 n/a n/a n/a n/a 4.73e-05 n/a
S99M000260 Cesium-134 by GEA CI/fl n/a <1.61e-05 <1.70e-05 n/a n/a n/a n/a 1.70e-05 n/a
S99M000260 Cesifum-137 b.A /l 101.2 <2.53e-05 <3.91e-05 n/a n/a n/a n/a 3.91e-05 n/a
S99M000260 WoEuropi-152 by GEA uCi/mL n/a <3.25e-05 <3.35e-05 n/a n/a n/a, n/a 3.35e-05 n/a
S99M000260 _Europium-154 by GEA uCi/mL n/a <5.48e-05 <6.13e-05 n/a n/a n/a n/a 6.13e-05 n/a
S99M000260 Europium-155 by GEA uCi/mL n/a <4.03e-05 <3.98e-05 n/a n/a n/a n/a 3.98e-05 n/a
S99M000260 Radium-226 by GEA ? uCi/mL | n/aL <3.02e-04 <2.99e-04 n/a n/a n/a n/a 2.99e-04 n/a
S99M000260 Actinium-228 by GEA uCi/mL n/a <8.37e-05 <8.88e-05 n/a n/a n/a n/a 8.88e-05 n/a
S99M000260 Americium-241 by GEA uCi/mL n/a <9.41e-05 1.32e-03 n/a n/a n/a n/a n/a 12.2
S99M000260 Am-241 by Extraction uCi/mL 94.39 <2.02e-02 9.55e-04 n/a n/a n/a n/a 8.95e-05 2.39E+00
S99M000260 Cm-243/244 by Extraction uCi/mL n/a <2.02e-02 <8.95e-05 n/a n/a n/a n/a 8.95e-05 1.OOE+02
S99M000260 Alpha in Liquid Samples ui/mL 98.80 7.24e-07 5.28e-03 n/a n/a n/a n/a 9.32e-07 6.45E-01
S99M000260 Beta in Liquid Samples JuCi/mL 108.7 2.06e-06 3.36e-04 n/a n/a n/a n/a, 3.55e-06 2.10E+00
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CORE NUMBER: n/a
SEGMENT #: BOVFBO

SEGMENT PORTION: ACID LEACH - 300 mL

Sampte# R A# Analyte Unit Standard % Blank Result Duplicate Average RPD % Spk Rec % Det Limit Count Err%
S99M000251 Pu-239/240 by TRU-SPEC Resin uCi/mL 96.83 <1.98e-02 2.07e-03 n/a n/a n/a n/a 1.40e-04 1.84E+00
S99M000251 Pu-238 by Ion Exchange uCi/mL n/a <1.98e-02 1.94e-04 n/a n/a n/a n/a 1.40e-04 4.51E+00
S99M000251 Np237 by TTA Extraction uCi/mL . 85.28 <4.86e-05 <2.38e-05 ,cn/a n/a n/a n/a 4.96e-05 5.00E+02
S99M000251 Cobalt-60 by GEA uCi/mL 110.2 <1.73e-05 <1.76e-05 .Yi/a n/a n/a n/a 1.76e-05 n/a
S99M000251 Antimony-125 by GEA uCi/mL n/a <4.69e-05 <4.55e-05 } nf n/a n/a n/a 4.55e-05 n/a
S99M000251 - Cesium-134 by GEA uCi/mL n/a <1.61e-05 <1.70e-05 _ /_ _ n/a n/a n/a 1.70e-05 n/a
S99M000251 -Cesium-137 by GEA uCi/mL 101.2 <2.53e-05| <4.W-: . n/'4 /a n/a n/a 4.08e-05 n/a
S99M000251 Europium-152 by GEA uCi/mL n/a <3.25e-05 <3.3305 'm /a 0 n/a n/a a 3.33e-O5 n/a
S99M000251. IEuropinum-154 by GEA uCi/mL n/a. <5.48e-05 .4.72+05 n/a 1W n/a n/a n/a 4.72e-05 n/a
S99M000251 I Europium-155 by GEA uC/mL n/a <4.03e-05 'o.4,30e-Q . 01. n/a n/a n/a 4.30e-05 n/a
S99M000251 I Radium-226 by GEA uCi/mL n/a <3.0ZeO4 4%..7e- 1 n/a n/a n/a 2.97e-04 n/a
S994000251 - Actinium-228 by GEA uCi/mL n/a 3 <8.6W-s n/a n/a n/a a 8.60e-05 n/a
S99M000251 Americium-241 by GEA uCi/mL n/a 7.41e-6 8.4/0 4 len/al n/a n/a n/a n/a 15.6
S99M000251 I Am-241 by Extraction uCi/mL 94.39Y <2.02e42 0 8.15tfl4 n/a n/a n/a n/a 1.13e-04 2.97E+00
S99M000251 . Cm-243/244 by Extraction uCi/mL 4/a W002: 13e 04 n/a n/a n/a n/a 1.13e-04 1.00E+02
S99M000251 I Alpha in Liquid Samples uC/mL . 96.00 <4556-07 64e-03 n/a n/a n/a n/a 7.88e-07 9.02E-01
5994000251 I Beta in Liquid Samples uCi/mL i 108.3) <2.79e+06 1.8e-04 n/a n/a n/a n/a 3.5le-06 2.89E+00
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CORE NUMBER: n/a
SEGMENT #: BOVCW3

SEGMENT PORTION: Liquid

SampLe# R A# Analyte Unit Standard % Btank Result DupLicate Average RPD % Spk Rec % Det Limit Count Err%
S99M000210 Strontium-89/90 High Level uCi/mL n/a n/a n/a n/a n/a n/a 7.00e-02
S99M000210 Pu-239/240 by TRU-SPEC Resin uCi/mL 103.2 <7.240 3.30e+02 n/a n/a n/a n/a 18.60 1.90E+00
S99M000210 Pu-238 by Ion Exchange uCi/mL n/a <7.240 < 18.60 n/a n/a n/a n/a 18.60 6.OOE+00
S99M000210 Np237 by TTA Extraction uCi/mL 85.28 <4.86e-05 6.87e-03 /a n/a n/a n/a 4.96e-05 2.05E+00
S99M000210 Cobalt-60 by GEA . uCi/mL 110.2 <1.73e-05 <6.19e-05 n/e n/a n/a n/a 6.19e-05 n/a
S99M000210 _ Antimony-125 by GEA uCi/mL n/a <4.69e-05 <2.75e-04 n/W. . n/a n/a n/a 2.75e-04 n/a
S99M000210 _ Cesium-134 by GEA uCi/mL n/a <1.61e-05 <6.59-05 $zn/a n/a n/a n/a 6.59e-05 n/a
S99M000210 _ Cesium-137 by GEA uCi/mL. 101.2. <2.53e-05 3.35e04) 4/a n/a n/a n/a n/a 33.8
S99M000210 _ Europium-152 by GEA uCi/mL n/a <3.25e-05 <7.58 4 ... /a| n/a n/a n/a 7.58e-04 n/a
S99M000210 1 Europium-154 by GEA uCi/mL n/a <5.48e-05 <1.84e-b4 / n/ n/a n/a 1.84e-04 n/L
S99M000210 1 jEuropium-155 by GEA uCi/mL n/a <4.03e-05 O236e-03. o /a n/al n/a n/a 2.00e-03 n/a
S99M000210 Radium-226 by GEA uCi/mL n/a <3.02e4S <2. e-03N n/a n/a n/a n/a 3.O0e-03 n/a
S99M000210 1 Actinium-228 by GEA uCi/mL n/a x.37e-OF <3.19M-04 n/a n/a n/a n/a 3.19e-04 n/a
S99M000210 Americium-241 by GEA uCi/mL n/a .S 41e-O5 6180 n/a n/a n/a n/a n/a 0.0700
S99M000210 1 Cobalt-60 by GEA uci/mL ... /a n/a .14e-4| n/a n/a n/a n/a 2.14e-04 n/a
S99M000210 1 Antimony-125 by GEA uCi/mL 'o 8r n/a I n/a <1.34e-03 n/a n/a n/a n/a 1.00e-03 n/a
S99M000210 Cesium-134 by GEA uCi/mLn/L sn/a <2.42e-04 n/a n/a n/a n/a 2.42e-04 n/a
S99M000210 I Cesium-137 by GEA uti/mL s/A / 2.33e-03 a n/a n/a n/a n/a 20.7
S99M000210 1 Europiun-152 by GEA uCi/mcW 'WMAi/a /a <5.39e-03 n/a n/a n/a n/a 5.00e-03 n/a
S99M000210 1 Euroium-154 by GEA uCiiS| t  Qhn/a n/a <7.44e-04 n/a n/a n/a n/a 7.44e-04 n/a
S99MO0210 1 _Europium-155 by GEA /n/a <1.68e-02 n/a n/a n/a n/a 1.70e-02 n/a
S99M000210 I lRadium-226 by GEA uti/mL n/a <1.59e-02 n/a n/a n/a n/a 1.60e-02 n/a
S99M000210 1 lActinium-228 by GEA ICi/mL n/a n/a <1.03e-03 n/a n/a n/a n/a 1.00e-03 n/a
S99M000210 __ Americiun-241 by GEA 'Ui/mL n/a 4.08e+02 n/a n/a n/a n/a n/a 0.0600
S99M000210 -Am-241 by Extraction -i-F il 89.16 <6.760 68.30 n/a n/a n/a n/a 11.30 2.91E+00

S99M000210 1 Cm-243/244 by ExtractiW, tg% /L n/a <6.760 < 11.30 n/a n/a n/a n/a 11.30 1.OOE+02
s99M000210 I Alpha in Liquid &SmplVS WCI/TL . 92.83 <3.98e-02 3.61e+02 n/a n/a n/a n/a 8.80e-02 7.83E-01
S99M000210 I Beta in Liquid Sam.es / 102.5 <1.57e-01 19.40 n/a n/a n/a n/a 2.59e-O1 2.77E+0

,,u



SEGMENT PORTION: LiQuid

Sampte# R A# Analyte Unit Standard % Blank Result Duplicate Avera e RPD % Spk Rec % Det Limit Count Err%
S99MOO0220 IMercury by CVAA (PE) with FHAS ug/ML 94.88 <7.00e-05 3.81e-01 n/a n/a n/a n/al 1 . 0e-O3 n/a
S99MOO0220 IpH Direct pH n/a n/a <0.5 n/a| n/al n/al n/ai 1.00e-02 n/a
S99MOO0220 D ISiLver-ICP-Acid Dit. ug/mL 98.00 <1.00e-02 < 1.010 n/a n/a n/a n/a 1.010 n/ai
S99MOO0220 D |Atuminium-HCP-Acid Dit, ug/mL 98.60 <5.00e-02 2.25e+03 '6n/a n/a n/a n/a 5.050 n/al
S99MOO0220 D Arsenic-ICP-Acid Dit. uq/mL | 100.4 <1.00e-01 < 10.10l / n/a n/a n/a 10.10 n/a
S99MOO0220 ID Boron-ICP-Acid DiL. |ug/mL 102.2| <5.00e-02| < 5.050| n/a n/a n/a n/a 5.050| n/a
S99MOO0220 D Barium-ICP-Acid Dit. ug/mL 97.00| <5.00e-02 < 55 /Al n/al n/a n/al 5.050 n/a
S99MOO0220 D Beryltium-ICP-Acid Dit. uq/mL 99.40. <5.00e-03 <5.05e-'01, 6/ n/a n/a n/al 5.05e-01 n/al
S99MOO0220 D IBismuth-ICP-Acid Dil. ug/mL 99.40 <1.00e-01, 27.1JR 'M. /. a W1n/a n/a n/al 10.10 n/al
S99MOO0220 D Catcium-ICP-Acid DiL. ug/mL | 102.0 <1.00e-01 9. /an/a n/a n/a 10.10 n/a
S99MOO0220 D Cadmi um-ICP-Acid Dit. [uq/mL 101.2 <5. 00";+0 <5.05e-On/ n/a n/a n/a 5.05e-01 n/a
S99MOO0220 D Ceri um-ICP-Acid Dit. ug/mL 100.2[ <.0 -7 < 10.0/ n/a n/a n/a 10.10 n/a
S99MOO0220 D Cobatt-ICP-Acid DiL. ug/mL 9 9. 20 <.0 e -2 221.1010 /an/a n/a n/a 2.020 n/a
S99MOO0220 D |Chromium-ICP-Acid Dit. ug/mL 99.40 <1.&00e-02 M6.76+3 n/a n/a n/a n/a 1.010 n/a
S99MOO0220 ID jCopper-ICP-Acid Dil. ug/mL | 0. 1e0 2 4P. 8e+02[ n/a n/a n/a n/a 1.010| n/a
S99MOO0220 D Ilron- ICP-Acid Dit. [ug/mL 1.6<5-000-02 '1.02e+04 n/al n/al n/al n/a 5.050 n/a
iS99MOO0220 D lPotassium-ICP-Acid Dit. lug/mL 104 <5.0 e01 < '50.50 n/8 n/a n/a n/a 50.50 n/a
S99MOO0220 D [Lanthanum-ICP-Acid Dit. uq/mL 1,8<5.0ft.-02 < 5.050 n/a n/a n/a n/a 5.050 n/a
S99MOO0220 D |Lithium-ICP-Acid DiL. ug/mL,0 ~ on100.8 <1..006002 < 1.010 n/a n/a n/a n/a 1.010 n/al
S99MOO0220 ID Magnesi um-ICP-Acid Dit. 4qm 10 <. 00e - 01 49.00| n/a n/a n/a n/ai 10.10| n/ai
S99MOO0220 |D Manganese-ICP-Acid DiL. :qmL | 9580 1.00e-02| 2.44e+02| n/al n/ai n/al n/al 1.010| n/a
S99MOO0220 D Motybdenum-ICP-Acid Dit. Xuig/ml. | 1GR. <5.00e-02| 39.600 n/al n/a n/al n/a 5.050| n/a
S99MOO0220 D Sodi um-ICP-Acid Dil. uqp/ml . 102.2| <1.00e-01| 3.67e+03 n/ai n/a n/a n/a 10.10 n/a
S99MOO0220 D Neodymium-ICP-Acid Dit., lUq/mL W. 100.6| <1.00e-01| < 10.10 n/a n/a n/a n/a .10.10 n/a
S99MOO0220 D NickeL- ICP-Acid Di. WgmL 98.80| <2.00e-021 2.06e+03 n/a n/a n/a n/a 2.020 n/a
S99MOO0220 D Phosphorus-ICP-Acid. D 0, |-0/1 100.6| <2.00e-1 20.20 n/a n/a n/a n/al 20.20 n/a
S99MOO0220 |D |Lead-ICP-Acid Di. 15 / VO 99.40 <1.00e-Ol1 < 10.10| n/a n/a n/a n/al 10.10| n/al
S99MOO0220 D SuLfur-ICP-Acid 4i.aqm 100.0 <1.00e-01 5.81e+03 n/a n/al n/al n/a 10.10 n/a
S99MOO022U D IAnt imony- ICP-Aci d '5llt. ug/mL | 1UU.2 <6.00e-02 22.30 n/ai n/a n/a n/al 6. 60 n/a
S99MOO0220 D lSetenium-ICP-Acid Dig uqmL | 98.40 <1.00e-01| < 10.10 n/a n/a n/a n/a 10.10 n/a
S99MOO0220 D Sit icon- ICP-Acid i.M [uq/ML 10.|<.0-2 5.0n/a n/a n/a n/a 5.050 n/a
S99MO00220 [D Samari um-ICP-idDl lug/mL 100.61 <1.00e-01 < 10.10| n/a n/a n/a n/a 10.10[ n/a
S99M00022O D Strontium-ICP-Acid Dit. uq/mL 98.20 <1.00e-02 < 1.010| n/a n/al n/a n/a 1.010| n/a
S99MOO0220 D Titani um-ICP-Acid Dit. ug/mL 100.2 <1.00e-02 10.40 n/a n/a n/a n/a 1.010 n/a
S99MOO0220 D Thatti um-ICP-Acid Dit. ug/mL 97.40 <2.00e-01[ < 20.20 n/a n/a n/a n/a 20.20 n/a
S99MOO0220 D |Uranium-ICP-Acid Dit. ug/mL 102.0 <5.00e-01 1.70e+02 n/a n/a n/a n/al 50.50 n/a.
S99MOO0220 D (Vanadium-ICP-Acid DiL. [uq/mL 99.80| <5.00e-02 30.70 n/a n/a n/a n/a 5.05E0 n/a
S99MOO0220 D Zinc-]CP-Acid DiL. luq/mL 100.0 <1.00e-02 5.76e+02| n/a[ n/ai n/a n/a 1.010 n/a
S99MOO0220 D Zirconium-ICP-Acid Dit. ug/mL 96.60 <1.00e-02 < 1.010 n/a n/a n/a n/a 1.010 n/a
S99M00022 F uoride-IC-Dionex 4000/4500 ug/mL 111.3 1.50e-02| 62.61 n/a n/a n/a n/a 25.45 n/a
S99MOO0220 Chtoride-IC-Dionex 4000/4500 ug/mL } 108.3 <1.70e-02| < 36.06 n/a n/ /l na 36.06 n/ai
S99MOOO22O I Nitrite-IC - Dionex 4UUU/4500 ug/mL 106.0 <1.08e-01| 9.39e+02 n/a n/an /a n 229.1| W/e
S99MOO0220 I Nitrate by IS-Dionex_ 4000450 U.2/mL 94.18 <1.39e-01| 2.18e+05| n/a n/al n/al n/al 1.42e+03l n/ai
S9QM000220 I Phosphate-I C-Dionx 4000/4500 u/mL 105.3 <1.20e-01| <2.54e+02| n/a n/al n/al n/a| 254.5[ n/al
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R A# Analyte Unit Standard %I Blank Result Duplicate Average RPD % Spk Rec % Det Limit Count Err%

Sulfate by IC-Dionex 4000/4500 U/mL 107.9 <1.38e-01 1.54e+04 n/a n/a n/an/a 292.7 n/a

I Ilt-IC-Dionex 4000/450i/mL 1 0 222.71 n/a
i0 aeC-onX4U u gl/mL 1 108.61 1.5 ,-01 + 2.23e+021 n/al_ n/al n/al n/al 22. /|

0'X.

AS

0.'k

C %, f 0<

x



SEGMENT PORTION: Liquid

Sampte# R A# AnaLyte Unit Standard % BLank Result DupLicate Avera e RPD % Spk Rec % Det Limit Count Err%
S99MOO0219 Mercury by CVAA (PE) with HIAS ug/mL 98.04| <7.00e-05 <1.4e-3 n/a n/a n/a n/a 1.00e-03 n/a
S99MOO0219 PH Direct PH n/al n/a <0.5 n/a n/al n/a n/a 1.O0e-O2 n/a
S99MOO0219 |Stronti um-89/90 High LeveL luCi/mL 99.88 3.50e-02 <1.59e-06l ..::n/a n/a n/al n/al 3.28e-06 2.64E+02
S99MOO0219 Pu-239/240 by TRU-SPEC Resin uCi/mL | 101.6 <7.320 2.92e-04 -- phl. a n/a n/a n/a 1.28e-05 1.47E+00
S99MOO0219 Pu-238 by Ion Exchange uCi/mL n/a <7.320 <1.28e-05 39 k& n/a n/a n/a 1.28e-05 4.33E+00
S99MOO0219 Np237 by TTA Extraction uCi/mL 85.28 <4.86e-05 <2.38e-.05 *M :..di n/a n/a n/a 4.96e-U5 2.97E+02
S99MOO0219 D Silver-ICP-Acid Dil. ug/mL 98.00| <1.00e-02 <2 0. ? /ijG. n/a n/a n/a 2.00e-02 -n/a
S99MOO0219 DIumnm-CAidDit. |ug/mL 98.60 <5.00e-02 ME~it ii/ EA na na n/a 1.00e-01. n/a
S99MOO0219 D lArsenic-ICP-Acid DiL. lug/mL 1 100.4 <1.00e-01, .Z%%~iuia %|P n/a n/a n/a 2.00e-O1 n/e
S99MOO0219 D 18oron-ICP-Acid DiL. lug/mL 102.2 <5.00e-02 Mi|s2.394 N|iena na na 10e0 /
S99MOO0219 D B~ari um-ICP-Acid DiL. ug/mL 97.00 <5. Q0,mtQ2 XqQaibl.471ia :|4 n/a n/a n/a 1.00e-01 n/a
S99MOO0219 0 lBeryttium-ICP-Acid Dit. ug/mL 99.40[ -.0 . x <laloyl-02|M n/ n/a n/a n/a 1.00e-02 n/a
S99MOO0219 D jBismuth-ICP-Acidl Dit. lug/mL 994$@^0-W<.Mi117 nana n/a n/a 2.00e-01 n/a
S99MOO0219 |D lCaLcium-ICP-Acid Dit. ug/mL 102. k. 0eGI . 2S=0 n/a n/a n/a n/a 2.00e-01 n/a
S99MOO0219 D iCadmium-ICP-Acid Dit. uq/mL 4:W2 W I0%3M9e n/a n/a n/a n/a 1.00e-02[ n/a
S99MOO0219 D lCerium-ICP-Acid Dit. ug/mL A WTOO.2 <10.0.-01 M6&90e-O1l n/a n/a n/a n/a 2.00e--01 n/a
S99MOO0219 D ICobatt-ICP-Acid Dit. uq/mL bwl 99.2a :.<2.00#.a02 '1.110 n/a n/a n/a n/a 4.00e-02 n/a
S99MOO0219 D lChromium-ICP-Acid Dit. luq/mL 00a34:W# <I .00-012 45.80 n/a n/al n/a. n/a 2.00e-02 n/a
S99MOO0219 |D Copper-ICP-Acid DiL. ug/mL8.:1:01 MH .0 <1...06O2| 7.60e-01 n/al n/al n/a n/a 2.00e-021 n/aj
S99MOO0219 D lIron-ICP-Acid Dit. NulOQ j 362.6 OE0e-02| 2.86e+02 n/a n/a n/al n/a 1.00e-01 n/a
S99MOO0219 D lPotassium-ICP-Acid DiL. 140WMx Nfd$50e0 1.360| n/a n/a n/al n/a 1.000 n/a
S99MOO0219 D |Lanthanum-ICP-Acidi. .A ug/mL 32 1OW90 <5.00e-02 <1.00e-011 n/a n/a n/a n/a 1.00e-O1 n/a
S99MOO0219 D ILithium-ICP-AX i . 3%ug/mL 1 ff 10U.8) <71. 0 0 e-2 -<2.00e-02| n/a n/a n/a n/a 2.00e-02 n/a
S99MOO0219 D |Magnesium-ICP-Acid Dit-. lAg/mL Q, 100.4} <1.00e-01 2.250 n/al n/al n/a n/al 2.00e-O1l n/ai

. S99MOO0219 |D Manganese- 1CP-Acid.IN :. I L 6 95.80| <1.00e-02 5.200 n/al n/a n/a n/a -2.00e-02[ n/a
S99MOO0219 D Molybdlenum-ICP-Acid%% ls&:IW) 100.4 <5.00e-02| 2.76e-O1 n/a n/a n/a n/a 1.00e-01 n/a
S99MOO0219 D Sodium-ICP-Acil . 1EN:.. V~i~i& 102.2. <1.00e-01| 4.140 n/a n/a n/a n/a 2.00e-O1 n/al
S99MOO0219 R_ Neodymi um- ICP -AtJ^W'O il.' ffl l 100.6 <1.00e-01 <2.00e-01| n/a n/a n/a n/a 2.00e-O1 W/e
S99MOO0219 D |NickeL-ICP-Acid :. it u/int 98.80 <2.00e-02 56.30 n/a n/aj n/a n/al 4.00e-02 n/a
IS99MOO0219 |D Phosphorus- ICP-Acf&:g!. I a ug/mL 100.6] <2.00e-011 5.19e-01 n/ai n/a n/al n/a 4..00e-01 n/a
S99MOO0219 D Lead-ICP-Acid Dil. wd "uq/mL 99.40 <1.00e-01[ 2.22e-Ol n/a n/a n/a n/a 2.00e-01 n/a
S99MOO0219 D SuLfur-ICP--Acid Di . %i ug/mL 100.0 <1.00e-01 3.740 n/a n/a n/a n/a 2.00e-Ol n/a
S99MOO02 9 ID Antimony-ICP-Acid Dit. ug/mL 100.2 <6.00e-02 2.09e-O1 n/a n/a n/a n/a 1.20e-O1 n/aj
S99M00021 DIenium-ICP-Acidl Dit. ug/mL 98.40 <1.00e-01 <2ne0 n/ / / /a 20,0 /
S99M000219 ID SiLicon-ICP-Acid DiL. ug/mL 103.2{ <5.00e-02 49.00 n/a n/a' n/al n/a 1.00e-01 W n/a
S99MOO0219 D Samarium-ICP-Acid DiL. uq/mL 100.61 <1.00e-011 <2.00e-01 n/a n/a n/a n/a 2.00e-01 n/a
S99MOO0219 D Stronti um-ICP-Acid Dit. lug/mL 98.20| <1.00e-021 4.62e-02| n/a. n/a n/a n/a 2.00e-02 n/al
S99MOO0219 D Titanium-ICP-Acidl DiL. jug/mL 100.2 <1.00e-02 9.23e-02I n/a n/al n/a n/al 2.00e-02| n/a
S99MOO0219 D IThallium-ICP-Acidl Dit. |uq/mL 97.40 <2.00e-01 <4.00e-01 n/al n/a n/a n/a, 4.00e-O1 n/a
S99MOO0219 ID |Urani um-ICP-Acid Dit. ug/mL 120<.e-1< .0 n/a a n/a n/a 1.000 n/a
S99MOO0219 ID Vanadi um-ICP-Acidl Dil. uq/mL 99.80 <5.00e-02 1.21e-O1 n/a n/a n/a n/a 1.0e-01 n/a
S99MOO0219 D Zinc-ICP-Acid DiL. ug/mL 100.01 <1.00e-02 6.630 n/a n/al /a n/a 2.00e-02 n/a
S99MOO0219 D Zirconium-ICP-Acid DiL. ug/mL 96.60| <1-.O0e-O2| 2.32e-02 n/a n/; n/79 n/al 2.O0e-02 n/a)
S99MOO0219 Fluoride-IC-Dionex 4000/4500 ug/mL 111.31 1.5Ue-021 < 13.33 n/ n/al n/al n/al 13.33| n/al
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Sampte# R A# Anatyte Unit Standard %I Blank Resutt Dupticate Average RPD % Spk Rec % Det Limit Count Err%
S99MOO0219 Chloride-IC-Dionex 4000/4500 u9/mL 108.3 <1.70e-02 < 18.89 n/a n/a n/a n/a 18.89[ n/a
S99MOO0219 Nitrite-IC - Dionex 4000/4500 ug/ML 106.0 -<1.08e-01 <1.20e+02 n/a n/a n/al n/a 120.0 n/a
S99MOO0219 Nitrate by IC-Dionex 4000/4500 ug/mL 101.0 <1.39e-01 3.31e+04 n/a n/a n/a n/a 154.4 n/a
S99MOOD219 Phosphate-IC-Dionex 4000/4500 ug/mL 105.3 <1.20e-01 <1.33e+02 n/al n/a n/a n/a 133.3 n/a
S99MOO0219 ISutfate by IC-Dionex 4000/4500 u9q/ml- 107.9{ <1.38e-01[ <1.53e+02 n/a n/a n/a n/al 153.3 n/a
S99MOO0219 Oxalate-IC-Dionex 4000/450 ug/mL 108.6 <1.05e-011 <1.17e+02 n/a n/al n/a n/ai 116.7 n/al
S99MOO0219 CobaLt-60 by GEA uCi/mL 110.2 -<1.73e-05 <2.16e-05 n/a n/8 n/al n/al 2.16e-05 n/a
S99MOO0219 Antimony-125 by GEA }uCi/mL n/a <4.69e-05. <4.89e-05l n/al n/a n/al n/al 4.89e-05 n/al
S99MOO0219 ICesium-134 by GEA luCi/mL n/a <1.61e-05 <1.59e-05 n/a n/a n/a n/al 1.59e-05 n/a
S99MOO0219 ICesium-137 by GEA |uCi/mL 101.2 <2.53e-05 <4.04e-05 .,,n/a n/a n/a n/a 4.04e-05 n/a
S99MOO0219 lEuropi um-152 by GEA luCi/mL n/a <3.25e-05 <3.43e-05 n/a na n/a n/a 3.43e-05 n/a
S99MOO0219 lEuropium-154 by GEA uCi/mL n/a <5.48e-05 <5.33e-05 n/..Aft n/a n/a n/a 5.33e-05 n/a
S99MOO02 9 lEuropium-155 by GEA uCi/mL [ n/a <4.03e-05 <3.94e-05 n/y. n/a n/a n/a 3.94e-05 n/a
S99MOO0219 lRadium-226 by GEA uCi/mL n/a <3.02e-04 <.86-04 n5'/a §. n/al n/a n/a 2.86e-04 n/a
S99MOO0219 lActinium-228 by GEA uCi/mL n/a <8.37e-05 <917O0 /a n/-M/-/491e05na
S99MOO0219 jAmerici um-241 by GEA luCi/mL n/a <9.41e-05 A.IM-4* n/ /a n/a n/a 1.01e-04 n/a
S99MOO0219 fCobatt-60 by GEA u~/Lna n/a <ff 5-l / n/a n/a n/a 1.45e-05 n/a
S99MOO0219 i Antimony-125 by GEA -uCi/mL | n/a x.n/a <5*4e-5 'W/0 n/al n/a n/a 5.44e-05 n/a
S99MOO0219 lCesium-134 by GEA uCi/mL n/a <V/a ig <U:e0 n/a n/a n/al n/a 1.47e-05 n/a
S99MOO0219 lCesi um-137 by GEA uCi/mL n/a, na 1.9-3 n/a n/a n/al n/a n/a 3.25
S99MOO0219 Euro ium-152 by GEA [uCi/mL n/a n/ i; 3.9205 n/al n/a n/al n/al 3.92e-05 n/a
S99MOO0219 Europium-154 by GEA luCi/ML - n/a <443-5 n/i na na na .3-05) /
S99MOO0219 lEuropi um-155 by GEA luCi/mL , AW n/a n/a <5.25e-05 W/e n/a n/a n/a 5.25e-05| n/a
S99MOO0219 1 lRadium-226 by GEA uCi/mL .9 n/Wl /a <3.61e-04 n/a n/al n/al n/a 3.61e-04. n/aj
S99MOO0219 1 Actini um-228 by GEA uCi/'mL h/a a <7.79e-05 n/a n/a n/al n/a 7.79e-05 n/al
S99MOO0219 1 Americium-241 by GEA uC i/MUMM "KO/a In/a| 1.88e-02 n/a n/a n/a n/a n/a 2.88|
S99MOO0219 1 Beta in Liquid Samptes uiit 8.31 <27ii9e-06 2.21e-05 n/al n/a n/a n/al 3.51e-06 1.25E+01

il9M =29 Am-241 bEx tn }Y.i/L. 90.06- <6.020| 4.91e-05| n/al n/a n/a n/a| 5.90e-06| 2.61E+00
S99MO0021 Cm-243/244 by Extraction |- I/m n/ VN. <6.020 <5.90e-06 W/e n/a n/a n/a 5.90e-06 1.00E+02
S99MUUU219 I Atpha in Liquid Samples W,,uCi/mL 96.'00 <4.55e-07 3.46e-04 n/a n/al n/a n/a 7.88e-07 2.50E+00
S99MOO0219 I lAtpha in Liquid Samp)Leg. '%Mi/mL n/a n/a 3.29e-04 n/= n/al n/al n/a 3.68e-05 1.83E+01l
S99MOU0219 I lBeta in Liquid Sampte Wu../mL r /a n/a 8.01e-05 n/al = n/a| n/al n/a 1.06e-04 1.E+2
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CORE NUMBER: n/a
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SEGMENT PORTION: Liquid

Sample# R A# AnaLyte Unit Standard % Blank Result Duplicate Average RPD % Spk Rec % Det Limit Count Err%
S99M000221 Cobatt-60 by GEA uCi/mL n/a n/a <1.29e-04 n/a n/a n/a n/a 1.29e-04 n/a
S99M000221 Antimony-125 by GEA uCi/mL n/a n/a <1.10e-02 n/a n/a n/a n/a 1.10e-02 n/a
S99M000221 Cesium-134 by GEA uCi/mL n/a n/a <1.79e-03 >n/a n/a n/a n/a 2.00e-03 n/a
S99M000221 _ Cesium-137 by GEA uCi/mL n/a n/a 13.00 /Ial n/a n/a n/a n/a 0.100
S99M000221 _Europium-152 by GEA uCi/mL n/a n/a <7.lle-03 / n/a n/a n/a 7.00e-03 n/a
S99M000221 Europium-154 by GEA uCi/mL n/a n/a <4.96e-04 n/ l n/a /a n/a 4.96e-04 Z.n/a
S99M000221 Europium-155 by GEA uCi/mL n/a n/a <8.4L : 3n/a ' n/a n/a n/a 8.00e-03 n/a
S99M000221 Radium-226 by GEA uCi/mL n/a n/a <6.89Ei02 2L , fl/a ' n/a n/a n 6.90e-02 n/a
S99M000221 _ Actinium-228 by GEA uCi/mL n/a n/a 9.89O4 n a} n/a n/a n/a 9.89e-04 n/a
S99M000221 - Americium-241 by GEA uCi/mL n/a n/a Z 1.9H n/a / al n/a n/a 1.94
IS99M000221 _Alpha in Liquid Samples uCi/mL n/a .*nIa 2.7e-t1: %/ n/a n/a n/a 2.93e-05 5.64E-01
IS99M000221 -Beta in Liquid Samples luCi/mL I n/a -1T/A 47-01V n/a n/a n/a n/a 1.09e-04 2.99E-01
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CORE NUMBER: n/a
SEGMENT #: BOVFB4

SEGMENT PORTION: LiQuid

Sampe# R A# Analyte Unit Standard % Blank ResuLt Duplicate Average RPD % Spk Rae % Det Limit Count Err%
S99M000222 -CobaLt-60 by GEA uCi/mL n/a n/a <1.57e-04 n/a n/a n/a n/a 1.57e-04 n/a
S99M000222 Antimony-125 by GEA uCi/mL n/a n/a <1.08e-02 n/a n/a n/a n/a 1.10e-02 n/a
S99M000222 Cesium-134 by GEA uCi/mL n/a n/a <1.76e-03 ,n/a n/a n/a n/a 2.00e-03 n/a
S99M000222 Cesium-137 by GEA uCi/mL n/a n/a 12.30 n/a n/a n/a n/a n/a 0.100
S99M000222 Europium-152 by GEA uCi/mL n/a n/a <7.05e-03 n/a n/a n/a 7.00e-03 n/a
S99M000222 Europium-154 by GEA uCi/mL n/a n/a <4.49e-04 n/a n/a n/a 4.49e-04 n/a
S99M000222 Europium-155 by GEA uCi/mL n/a n/a <8.33-03 U S/ n/a n/a n/a 8.00e-03 n/a
S99M000222 _Radium-226 by GEA uCi/mL n/a n/a <6.7W R&02 $si/a n/a n/a n/a 6.8e-02 n/a
S99M000222 Actinium-228 by GEA uCi/mL n/a n/a 9. 55O404| ...- a n/a n/al n/al 9.55e-04 n/a
S99M000222 _ Americium-241 by GEA uCi/mL n/an n/a n/a n/a n/al n/a 1.751
IS99M000222 _ Alpha in Liquid Samples luCi/mL I n/a n/a 4"15e-03> ./ n/a n/a n/al 2.93e-05 4.79E+001
IS99M000222 I Beta in Liquid Samples luci/mL I n/a Iain &.ft-o1 n/a n/at n/a n/al 1.09e-04 3.OBE-01
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CORE NUMBER: n/a
SEGMENT #: BOVFB5

SEGMENT PORTION: Liquid

SampLe# R A# Analyte Unit Standard % Blank Resutt DupLicate Avera e RPD % Spk Rec % Det Limit Count Err%
S99M000223 Cobalt-60 by GEA uCi/mL n/a n/a 4.09e-04 n/a n/a n/a n/a n/a 30.5
S99M000223 Antimony-125 by GEA uCi/mL n/a n/a <1.19e-02 n/a n/a n/a n/a 1.20e-02 n/a
S99M000223 Cesium-134 by GEA uci/mL n/a n/a <1.93e-03 ;n/a n/a n/a n/a 2.00e-03 n/a
S99M000223 Cesium-137 by GEA uCi/mL n/a n/a 15.00 AUx'n/a n/a n/a n/a n/a 0.0900
S99M000223 Europium-152 by GEA uCi/mL n/a n/a <7.74e-03 2 ln/a n/a n/a n/a 8.00e-03 n/a
S99M000223 Europium-154 by GEA uCi/mL n/a n/a <6.03e-04 nfl n/a / n/a 6.03e-04 n/a
S99M000223 Europium-155 by GEA uCi/mL n/a n/a < 9.1/a n/a n/a n/a 9.Oe-03 n/a
S99M000223 Radium-226 by GEA YC/mL . n/al n/a <7.4840w2 n/a . n/a l / n/a 7.50e-02 n/a
S99M000223 Actinium-228 by GEA uCi/mL n/a n/a <9.538+04 .fa -j n/a n/a n/a 9.53e-04 n/a
59914000223 Americium-241 by GEA uCi/mL n/a n/a 2.___- a n/a a n/al n/a 1.75
S99M000223 I Alpha in Liquid Samples luCi/mL n/a f/a8 W. 03 */a n/a n/a n/a 2.93e-05 3.84E+0O
S99M000223 I Seta in Liquid Samples IuCi/ml I n/a ,N/. 7.3-01 Nan/a n/a n/al n/al 1.09e-04 2.78E-01
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SEGMENT PORTION: Liauid

Sample# R A#lAnalyte Unit Standard % BLank ResuLt Duplicate Average RPD %ISpk Rec % Det Limit Count Err%
S99MOO0224 lStrontiumn-89/90 High Levet uCi/mL n/a n/a n/a -n/al n/al n/a 7.29e-05|
S99MOO0224 | Pu-239/240 by TRU-SPEC Resin uCi/mL | 101.6 <7.320 3.33e-05 n/a n/al n/a n/a 6.25e-06l 2.52E+00
S99MOO0224 " Pu-238 by Ion Exchange uCi/mL n/a[ <7.320 6.25e-06 .,n/ai n/a n/a n/al 6.25e-06| 5.21E+00
S99MOO0224 INP237 by TTA Extraction luCi/mL. 85.281 <4.86e-05| 3.95e-04 A89./a n/a n/a n/al 4.96e-05 1.10E+01S99MOO0224 lCobalt-60 by GEA uCi/mL 110.0 <1.81e-051 <2.10e-05 n/ / / / .0-05 - n/a
S99MOO0224 lAntimonv-125 by GEA uCi/mL | n/a <4.63e-05| <8.52e-04 n/A n/a n/a n/a 8.52e-04| n/a
S99MOO0224 lCesi um-134 by GEA uCi/mL n/a| <1.54e-05| <1.63_-% n/A n/a n/a n/a 1.63e-04 n/a
S99MOO0224 [Cesi um-137 by GEA uCi/mL 103.4. <3.99e-05| 5.73W-01 /a n/a n/a n/a n/a 0.1901
S99MOO0224 |Europium-152 by GEA uCi/mL n/a <3.36e-05[ <4.09-0.4. /a I., n/a n/a n/a 40e0 n/ a
S99MOO0224 Europium-154 by GEA uCi/mL n/; <5.78e-05 <.8-5/an/al n/a n/a 5.28e-05 n/a
S99MOO0224 Europium-155 by GEA uCi/mL n/a <4.03e-"5 k4477e-04. n/a - n/a n/a n/a 4.77e--04I n/a
S99MOO0224 Radium-226 by GEA uCi/mL | n/al 28 0 < .7e-03 M. n/al n/a n/a n/al 4.00e-03 n/a
S99MOO0224 Act ini um-228 by GEA li/Ln/a, <9.27-V5 <97 | nana n/ /l97e0 /S9M002 |mrcim24 v E uCi/mL n/7931-5 <9.1e,-53 W n/a n/a n/a n/a 9.70e-03 n/a
S99MOO0224 ArCoalt- 4 by GEA luCi/mL. n/an/ 159-4 n/a n/al n/al n/a 1.09e-04 n/alS99MOO0224 CoAntmn-125 by GEA C1/mL /a n/aq <AR5-VInan/I /aAna 1.0e02M!aS990022 Csim-34byGEAuC/m i n/ naj<13-X, 3 p/04 n/al n/al n/a 1.59e-034 n/a
S99MOO0224 Ansim-17 by GEA uCi/mL n/a n/a .14.e-02 n/al n/ai n/al n/ai 1 /. l0.09 P
S99MOO0224 CEurium-152 by GEA uCi/mL n/a n/ <17.47e-03 n/al n/a n/a n/al 2.00e-03 n/a
S99MOO0224 lEuroium-154 by GEA uCi/mL i= n/, n/ <4.-04 n/a n/a n/a n/al 4.5 -0 n/090
S99MOO0224 jEuropium-155 by GEA luC1/i | Nqz /a n/a <7.47e-03| n/a n/a n/al n/al 7.00e-03 n/a
S99MOO0224 l|Radium-26bGE luC/m H /al n/a <4.56e-024 n/a n/a n/al n/ai 4.56e-02 n/a
S99MOO0224 EActonium-228 by GEA fuC1mL M '-n0t"/a <8.79e-03[ n/a n/a n/a n/a 9.00e-03 n/a
S99MOO0224 RAmeiium-241 by GEA tuti/mL '-r- n/[ na .4-012 n/-/0n/2/ /a .1

S9900024 |Bea i Lqui Smpls lC1ml 012| <4.0e4 <7.30e-1 n/a n/al n/a n/a 7.30e-4 3.5Ea1
S99MOO0224 Am-241m22 b y Ext Ac io uCi/mL 9.06 <.20 <1.90e-03 n/a n/al n/al n/a 3.00e-03 7.0E+0

S99MO00224 Am-24/ Y xtracton U/L 99/0 <6.020 <3.90e-06 n/a n/a n/a n/a 3.50e-06 7.08E+02

S99MOO0224 ALpha in L iquild SRbpLes WADI 9.4 <2.49e-0 2.33e-02 n/a n/a n/a n/ 32e-05 2.04E+00
S99MOO0224 ALpha in Liquid S tples u " Ci/mL n/al n/al 3.22e-03 n/a. n/I n/a n/al 2.93e-051 5.47E+00
S99MUO0224 |Beta in Liquid Sapl ft uCi/mL n/al n/al 6.10e-01[ n/al n/al n/a. n/al 1.09e-041 3.06E-011
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SEGMENT PORTION: Liquid

Sampte# R A# Anatyte Unit Standard % Blank Result Duplicate Avera e RPD % Spk Rec %I Det Limit Count Err%
S99MOO0225 Mercury by CVAA (PE) with FIAS uq/mL 98.04 <7.00e-05 2.98e-02 n/a n/a n/a n/a 1.00e-03 n/a
S99MOO0225 pH Direct pH n/a n/a 9.660 n/a n/al n/a n/a 1.00e-02 n/al
S99MOO0225 D [SiLver-ICP-Acid Dit. uq/mL 98.00 <1.00e-02 9.04e-01 ,::n/al n/a n/a n/al 2.10e-01 n/a
S99MOO0225 D Aluminium-ICP-Acid DiL. ug/mL 98.6o| <5.00e-02 1.280 AR. *.Inoal n/a n/a n/al 1.050 n/a
S99MOO0225 D Arsenic-ICP-Acid Dil. [ug/mL 100.4 <1.00e-01 < 2.100 19fflka n/a n/a n/a 2.100 n/a
S99MOO0225 D Boron-ICP-Acid Dit. ug/mL 102.2 <5.00e-02 1.930 %1/i n/a n/al n/a 1.050 n/a

S9M025 DBru-ICP-Acid DiL. ug/mL 97.00 <5.00e-02 < Z%:.. %|sn/W|I. n/a n/al n/a 1.050 n/al
S99MOO0225 D IBeryllium-ICP-Acid DiL. uq/mL 99.40 <5.00e-03 <1040 $.1|/!5a na n/a n/a 1.05e-01 n/a
S99MOO0225 D 8i smuth- ICP-Ac id D it . ug/mL 1 99.40 <1.00e-01.b& A,-, 9 ;2$. aa W na ana 2.a /

. S9M0025 DCa cim-ICPAcd Dl.[ugmL 020| 1.0e-1||$%x .19% ~ s~ ~ n/a n/a n/a 2.100 n/a
S99MOO0225 D jCadmium-ICP-Acid Dil. ug/mL 101.20 <1.00e-01 WV e-%sst Nn n/a. n/a. n/a 100 n/a

S9M002 Cr u- ICP-Ac id i L. uq/mL V 0. 19800 R$ t10 -0n. n/ / /an21naS99MOO0225 D lCat-iu P-ci 10.1gmL9.2: A ..̂0e <45e! Ofn/ n/a n/al n/a 4.20e- n/a
S99MOO0225 D lChrium-IPAi D.. u1m 9.40i|i0ei b 0$ / n/a n/al n/a 2.10-0 n/aS9M0025 D ope-ICP-Acid Oil. ug/mL 100.2|# @ 0%& 77 n/ n/ na /a 2.0e01n/
S99MOO0225 D Crona-ICP-Acid Di. ug/mL 99N0.2Q<, 260 0!9130 n/a n/a n/a n/a 4.0-01 n/a
S99MOO0225 D Choai um-ICP-Acid Dil. ug/mL 99-40 104 .<O5ex.=-ft 1276e+02 n/a n/A n/a n/a 210.-0 n/a
S99MOO0225 D anthan- ICP-Aid Di. ug/mL .AAP. 3! 0)$ <5.3O02$ < 1. 0 n/al n/a n/a n/a 210-01 n/a
S99MOO0225 D LIthi-ICP-Acid Dil. jug/mLs~s % 00.6 <1rg.Wg-02[ <2.1 01 n/a n/a n/a n/a .050 n/a

-S99MOO0225 D Moassium-ICP-Acid Dil. luq/mLs V.= 14.8. .4 $00l1 < 2102 n/a n/al n/al n/a 21050. n/a
S99MOO0225 D Manthans-ICP-Acid Dit. u/L . 928@=11.00e-02 <2.050 n/a n/al n/al n/a 2.050 n/a
S99MOO0225 D MLybdnum-ICP-Acid Di. A ug/mLAW12o W"100.8 <5.00e-P2j <2.10-0 n/a n/a n/al n/a 210-0 n/al
S99MOO0225 R_ Mandi um-ICP-Acid Di. Tiuq/m .... .10..2..2,4 < 100e-01 < 10+0 n/al n/a n/a n/al 2.100 n/a
iS99MOO0225 D Mangesdy eu-ICP-Acid Dits %%gmL 2 10. N<1.00e-01 < 2.1001 n/ai n/a n/a n/al 2.100 n/a
S99MOO0225 D MoNicken-ICP-Acid Dil.$Nsh: A,& /L 1|$ 98.8 <2.00e-02 4 .050 n/al n/a n/a n/a 4.0-0 n/a
S99MOO0225 |D Phoshr-ICP-Acid il. E4:##9W 100.2 <1.00e-01| 1.30e+02 n/a n/al n/a n/a 4.200| n/a
S99MOO0225 D L~eodym-ICP-Acid Dik,, './mL U.tli$ 1099.46 <1.00e-01| < 2.100 n/a n/a[ n/aj n/a - 2.100 n/a
S99MOO0225 D Sulfurt-ICP-Acidleh EN.1||Ii 0..<10,|9.2+2 /ana na n/ .0 /IS9M1.22 ' nioyIPAigt. 0". 98./8L 0.2 <2.00e-02 < 4.260[ n/a n/a n/a n/al 4.200 n/a
S99M00225 D |Sleniphu-ICP-Aci e 100kugmL9.46 <1.00e-01 <1.3e02 n/al n/a n/a n/a 4200 n/a
S99MOO0225 |D Silica-ICP-Acid Diw09, q' /ll 99.03. <1.00e-02 < 21.00 n/a| n/a n/a n/a 2100 n/a
S99MOO0225 (D Suamariu- ICP-Ac id DIE = u:./m'L 100.0 <1.00e-01 <.62.102 n/a n/al n/al n/a 2.100 n/a
S99MOO0225 D Stronyu-ICP-Aci HD01, 8 ug/ 1090.2 <6.00e-02| < 201 n/a n/al n/al n/a 201 n/a
S99MOO0225 D Titanium-ICP-Acid'Dil.J. ug/mL 9840. <1.00e-021 <2.10-0 n/a n/a n/a n/a 2.100 n/a
S99MOO0225 D STliumn-ICP-Acid Di. |gm 74|<.0-1< 420 / / / /al .0 /S9M025 D ~aimIP-cdDl ug/mL 10320 <5.00e-02 2600 n/al n/a n/a n/a 1.050 n/a
S99MOO0225 lD Vanadium-ICP-Acid Difl' ug/mL 99.60 <1.00e-02 < 2100 n/al n/a n/a n/a 2100| n/a
S99MOO0225 |D Ztin -ICP-Acid D . ug/mL 198.20 <1.00e-02 <2.10e-01 n/a n/al n/a[ n/a 2.10e-01 n/a
S99MOO0225 D Zirconim-ICP-Acid Dil. ug/mL 1090.62 <1.00e-02} <2.10e-01 n/a n/al n/al n/a 2.10e-01 n/al
S99MOO0225 F lumd-ICP-Didn 400045 ug/mL 9711.30 1.50e-2| 714.200 n/a n/a n/a n/a 13.330 n/a.
S99MOO0225 Chlraid-ICP-AcDiL 40040 ug/mL 102.3 <1.70e-2 0.2e02 n/a n/a n/a n/al 10.59 n/al
S99MOO0225 D |niut-IC-Ai Dit 40040 ug/mL 196.80 <5.00e-02 <6.0502 n/al n/a n/a n/a. 12.00 n/a

S99MOO0225 FNturate byIC-Dionex 4000/4500 ug/mL 111.3 <1.39e-02 2 .960 n/a, n/aL. n/a n/al 134.43 n/a

S99MO00225 iPhosphate-IC-Dionex 4000/4500 lug/mL 105.34 <1.20e-Ul1 5.88e+021 n/al n/al n/al n/al 133.3| n/a

10-aug-1999 15:46:40
A-0002-1

CORE NUMBER: n/a
SEGMENT #: BOVFC2

Interim Data Summary Report
233S SCREEN



10-aug-1999 15:47:21
A-0002-1

Sampte# R A# Analyte Unit
S99M000225 SuLfate by IC-Dionex 4000/4500 u /mL
S99M000225 I Oxalate-IC-Dionex 4000/450 ug/mL

UL _UMbV
Standard % Blank Result DupLicate Average RPD % Spk Rec % Det Limit Count Err%

107.9 <1.38e-01 3.15e+03 n/a n/a n/a n/a 153.3 n/a
108.6 <1.05e-Q1 2.44e+03 n/a n/al n/a n/al 116.7 n/a

"Mo. '00(

MM,.

'W~' ".ox

1.0 0 M 00:

I.-00 eff. 00 (,*

.. :40~

0 l:0)O

R 0 ' $
0M.,00

ze.0~
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Esch, Ruth A

From: Trent, Stephen J
Sent: Monday, May 17, 1999 4:32 PM
To: Powell, Katherine L
Cc: Esch, Ruth A
Subject: Supplementary Instructions and Clarifications

Please review the following supplementary instructions and clarifications regarding 233-S samples currently at the 222-S
laboratory:

1) Sample BOTW23 - This sample (originally submitted in SDG 2) will be run in the same QC batch as the most
current set of samples (SDG 3), delivered on 5/10/99.

2) Sample BOVFBI - In addition to the rad screen analysis, this sample will be analysed for all rad constituents (full
protocol). These constituents include Np-237, Am-241, Cm-243, Pu-238/239/240, and Sr-90.

3) The Chain of Custody for samples BOVFB1, BOVFB2, BOVFB3, BOVFB4,and BOVFB5 has an "Item #3" entry in
the special instructions box of the chain of custody. This special instruction does not pertain to any of the samples listed
on this chain of custody, and should be disregarded.

4) Enless otherwise directed, please run all actinide analyses via AEA for SDG 3 samples. Rich Weiss needs to
compare the ICP-MS to AEA data from the last set of samples (SDG 2) analysed at the laboratory. In the future, BHI may
request the laboratory to run ICP-MS in lieu of AEA on certain samples for actinide analyses.

If you have any questions, comments, complaints, etc, please feel free to call me on 372-9651.

Thanks

Steve Trent

1



Esch, Ruth A

From: Trent, Stephen J
Sent: Friday, May 21, 1999 7:34 AM
To: Esch, Ruth A; Powell, Katherine L
Subject: RE: Additional clarification of analyses for 233-S sarmples

Ruth:

Thanks for reading our minds; this is exactly what we wanted done. Sorry for the confusion on BOVFB1. I think the
seasawing on off-site vs. on-site analysis for this sample resulted in broken communication between the sampler and
myself regarding the analytes of concern. Hopefully you have enough volume to run the additional analyses...

Steve

---- Original Message-
From: Esch, Ruth A
Sent: Thursday, May 20, 1999 6:56 PM
To: Trent, Stephen J; Powell, Katherine L
Subject: RE: Additional clarification of analyses for 233-S samples

Steve,

On BOVCW3, we ran radscreen GEA with no QC, but for the radscreen alpha/beta, I included a standard and blank.
Therefore, when you requested GEA on the chain of custody for BOVFB2, I added an additional GEA test to BOVCW3
(since it is basically the same sample) with just the analytes listed in the Analytical Instructions and I will run a
standard and blank with that batch.

Does that answer your question? Is that what you expected?

Ruth

---- Original Message-
From: Trent, Stephen J
Sent: Thursday, May 20,1999 12:24 PM
To: Powell, Katherine L
Cc: Esch, Ruth A
Subject: Additional clarification of analyses for 233-S samples
Importance: High

Kathy:

There seems to be some confusion over the requested analyses for the 233-S nitric sample (BOVFB1) that was
originally destined to go off-site. The following is the list of analyses that need to be run on this sample:

GEA (w/ QC stipulated in the 233-S analytical instructions)
Gross Alpha/Gross Beta (w/ QC stipulated in the 233-S analytical instructions)
pH
ICP Metals (totals)
Hg (total)
Anions
Pu-iso
Am-iso
Np-237
Cm-243/244

Also, could you check with Ruth and make sure she is running "full QC" GEA, Gross Alpha and Gross Beta analyses
for either BOVCW3 or BOVFB2 (the Blue Liquid samples). Her sample analysis diagram seems to indicate that one of
these samples will have a full QC GEA, Gross alpha and gross beta analysis, but I need to make sure; there is
possibility of confusion here since a GEA, Gross Alpha, and Gross Beta rad screen was originally performed on one of
these samples...

Thanks

Steve

1



Esch, Ruth A

From: Trent, Stephen J
Sent: Wednesday, June 09, 1999 9:20 AM
To: Esch, Ruth A
Cc: Powell, Katherine L
Subject: Additional Instructions on 233-S samples

Ruth:

Sample BOVFB6 is a rad screen only sample for GEA, gross alpha, and gross beta.

Sample BOVFC2 is should be run according to the requirments in the 233-S Al for the following analyses:

GEA
Gross alpha
Gross beta
Pu-iso
Np-237
Am-241/Cm-244
Sr-90
pH
ICP metals
Hg
anions

Note that sample BOVFB6 and BOVFC2 are the same material, and can be used to supplement each other as needed to
meet analytical volume requirements.

Regards,

Steve

1



233-S Pu Concentration Facility Samples - SDG3
East Duct Coupon

BOTW23

E43

S99M000080 Leach with
Nitric Acid:

Leach with GFAA digest
Nitric and
Hydrochoric Acid:
ICP digest S 50 mL

Total vol.

lO0mL
Total vol. S99M000082

combine Total Alpha7leachates for Total Beta

S99M000217 flu analysis

Total Alpha
Total Beta
GEA; Am-241, Sb-125,

Co-60, Cs-134,
Cs-137, Eu-152,
Bu-154, Eu-155,
Ra-226, Ac-228

Np-237
Am-241/Cm-243
Pu-238/Pu-239/240



233-S Pu Concentration Facility Samples - SDG 3

1/2" Diameter Pipe
Line #6

BOVF98

1" Diameter Pipe
Line #4

BOVF99

2" Diameter Pipe
Line #10

BOVFBO

S99M000246

33 mL
Total vol.

5
S99M000249

Total Alpha
Total Beta
GEA: Am-241, Sb-125,

Co-60, Cs-134,
Cs-137, Eu-152,
Eu-154, Eu-155,
Ra-226, Ac-228

Np-237
Am-241/Cm-243
Pu-238/Pu-239/240

100 mL
Total vol.

F5FSt Lea h

S99M000250
Total Alpha
Total Beta
GEA: Am-241, Sb-125,

Co-60, Cs-134,
Cs-137, Eu-152,
Eu-154, Eu-155,
Ra-226, Ac-228

Np-237
Am-241/Cm-243
Pu-238/Pu-239/240

S99M000247

50 mL
Total vol.

eih

Sec 7n7Lch

S99M000260
Total Alpha
Total Beta
GEA: Am-241,Sb-125,

Co-60, Cs-134,
Cs-137, Eu-152,
Eu-154, Eu-155,
Ra-226, Ac-228

Np-237
Am-241/Cm-243
Pu-238fPu-239/240

S99M000248

300 mL
Total vol.

5
S99M000251

Total Alpha
Total Beta
GEA: Am-241, Sb-125,

Co-60, Cs-134,
Cs-137, Eu-152,
Eu-154, Eu-155,
Ra-226, Ac-228

Np-237
Am-241/Cm-243
Pu-238/Pu-239/240

Leach pipewt
4 M Nitric Acid

Collect and
analyze leachate



233-S Pu Concentration Facility Samples - SDG 3

BOVCW3

5
S99M000210

GEA - screen
Total Alpha
Total Beta
GEA: Am-241, Sb-125,

Co-60, Cs-134,
Cs-137, Eu-152,
Eu-154, Eu-155,
Ra-226, Ac-228

Np-237
Sr-90
Am-241/Cm-243
Pu-238/Pu-239/240

BOVFB2
same as BOVCW3

5
S99M000220

pH
Hg
IC: anions
ICP: metals

BOVFB1

5
S99M000219

GEA - screen
Alpha/ Beta - screen
pH Hg
ICP: metals IC: anions
Total Alpha/Tbtal Beta
GEA: Am-241, Sb-125,

Co-60, Cs-134, Cs-137,
Eu-152, Eu-154, Eu-155,
Ra-226, Ac-228

Np-237
Sr-90
Ax3-241/Cm-243
Pu-238/Pu-239/240

BOVFB4

S99M000222
Alpha/Beta -screen
GEA - screen

BOVFB5

S99M000223
Alpha/Beta -screen
GEA - screen

BOVFB6

S99M000224

Alpha/Beta - screen
(lEA - screen
Total Alpha/Total Beta
GEA: Am-241, Sb-125,
- Co-60, Cs-134,

Cs-137, Eu-152,
Eu-154, Eu-155,
Ra-226, Ac-228

Np-237
Sr-90
Am-241/Cm-243
Pu-238/Pu-239/240

BOVFC2
same as BOVFB6

S99M000225
pH
Hg
IC: anions
ICP: metals

BOVFB3

S99M000221

Alpha/Beta -screen
GEA - screen



Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
page 

1 of I

Collector Company Contact Telephone No. Project Coordinator Data Turnaround

Project Designatio Sampling Location SAF No

Ice Chest No. Field Log ok No. Method of Shipment

F c 17 O72 F 1i3?-7 W h.d/e/lvae
Shipped To Offsite Property No. Bill of Lading/Air Bill No.

Waste Designation C"A

POSSIBLE SAMPLE HAZARDS/REMARKS
Preservation Aa -

Type of Container _

No. of Container(s)

Special Handling and/or Storage Volume

SAMPLE ANALYSIS T t

Sample No. Matrix * Sample Date Sample Time ... ...

POVC\cz W2/1 J22L ios zz_

SPECIAL INSTRUCTIONS Matrix *

CHAIN OF POSSESSION Sign/Print Names S - Soil
P 1 C.sE -. Sedimes

Relinquish By DalelTime Received By Date/Time z so Solid

Y'/ O/&I w2 / Water

Relinquished Byk 0 g DatlTime Receivc By Date/Time 0 Oilo 1,4, j> A -Air
t. ,teM=:am.SCra'. Sd7/f DS - Drum Solids

Reliriqo ed By Dat rime Received By Dale/Time DL - Tridsu

WI -wipe

Relinquished By Dateffime Received By Date/Time L - LiquidV -Vegetution

X -Other,

LABORATORY Received By Title Date/Time

SECTION

FINAL SAMPLE Disposal Method Disposed By Date/Time

DISPOSITION



Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

Collector Company Contact Telephone No. Project Coordinator Price Code IV/FE Data Turnaround
Doug Bowers Dave Encke 373-3461 TRENT, SJ

Project Designation Sampling Location SAF No.
233-S Plutonium Concentration Facility Process Areas - Ot 233-S 200 west B99-024

tee Chest No. Field Logbook No. Method ofShipment
EFL 1133-7 hand carry

Shipped To Offsite Property No. Bill of Lading/Air Bill No.
222-S Lab Operations

COA

POSSIBLE SAMPLE HAZARDS/REMARKS None
Preservation

_______h -v e af Pu e a g Ip Type of Container Poy _a_

No. of Container(s)

Special Handling and/or Storage Volume 21,

See item (1) in
Special

Instructions.
SAMPLE ANALYSIS

Sample No. Matrix * Sample Date Sample Time

BOVF98 Other Solid __ ____

BOVF99 Other Solid 4.

BOVFBO Other Solid .. . A _ _

SPECIAL INSTRUCTIONS Matrix *

CHAIN OF POSSESSION Sign/Print Names Item # I GEA, gross alpha, gross beta, isotopic Pu, Np-237. and Am-241,9 94 Soil

Reliquislied y c Olo) Dale/Tilli s Datiii e Re. N~'~ 2 [CC fTCLC;, 1 ir (few', a t4 P 's Cl13 VjVaior
ByDOtr/flimresCvapor

M 11W V Y16/Q k-4 r-~ pl.; 0ll1 
410~lOher 

Solid

Relinquiscd By Datc/ie Receivcd By Datcfime
(1) .iiii- LStLnJ If, CUMI s, [0ii uh ' 52.

Relinquished By Date/Time Received By Dateffime 5W1) 0 t e h J

LABORATORY Received By Title DateTi me

SECTION

FINAL SAMPLE Disposal Method Disposed By Date/Time

DISPOSITION

B99-024-03 Page 1 or I



Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B99-025-04 Page ± of 2 -

Collector Company Contact Telephone No. Project Coordinator Price Code IV/FE Data Turnaround
Doug Bowers Dave Encke 373-3461 TRENT, SJ

Project Designation Sampling Location SAF No.
233-S Plutonium Concentration Facility Process Areas - Ot 233-S bldg 200 west B99-025

Ice Chest No. Field Logbook No. Method of Shipment
EFL 1133-7 Hand deliver

Shipped To Offsite Property No. Bill of Lading/Air Bill No.
222-S Lab Operations

COAL

POSSIBLE SAMPLE HAZARDS/REMARKS
Preservation

Type of Container P P

No. of Container(s)

Special Handling and/or Storage Volume 20mL letnL
-none O V

See item (1) in See min
Special iai

Instructions. sRicios
SAMPLE ANALYSIS -

Sample No. Matrix * Sample Date Sample Time M A

BOVFBI Other Liquid TS- 31

BOVFB2 Other Liquid 'S J L.4'a iX f6 d, 1-4.ke I d-?t

BOVFB3 Other Liquid j- j.Q X
BOVFB4 Other Liquid 3-
BOVFB5 Other Liquid j6f 1/GO 2 - L3- O07

PECIAL INSTRUCTIONS Matrix *

CHAIN OF POSSESSION Sign/Print Names ** If limited sample volume is available, contact Sample Management for analyses
I______ _____ _ priority. Item # 2 pH, ICP metals, Mercury, amonsisotopic Pu, Am-24 1, Np237, Cm- Water

ReliquishedBy Payt Aoz-r r) Dat/ti cc y Dat tine 243/244, Sr-90, and GEA. Vapor

J5 -% " !-(I I 9IO V' / (1) Gross Alpha; Gross Beta; Gaimma Spectroscopy {Meium24l, Cesiu37her Solid
Relngmsly Datime eceived By Date/Tii 1 Cobalt-60, Europium-152, Europium-154, Europium-155, Radium-226); Ani meOir i

Relinquished By Date/fime Received By Date/Time tPWTEA Ff3 PH, D(C vnoWj, HI

Rdlinquished By Date/Time Received By Date/Tine i 0 tt IC -c A niq 4o '1) A/ 3 -It

LABORATORY Received By Title DateTime

SECTION
FINAL SAMPLE Disposal Method Disposed By Daterrime

DISPOSITION



Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
-r

B99-025-04 Page z or 2 -

Collector Company Contact Telephone No. Project Coordinator Price Code IV/FE Data Turnaround
Doug Bowers Dave Encke 373-3461 TRENT, SJ

Project Designation Sampling Location SAF No.
233-S Plutonium Concentration Facility Process Areas - Ot 233-S bldg 200 west 899-025

Ice Chest No. Field Logbook No. Method of Shipment
EFL 1133-7 Hand deliver

Shipped To Offsite Property No. Bill of Lading/Air Bill No.
222-S Lab Operations

COA a5T ?Cdc

POSSIBLE SAMPLE HAZARDS/REMARKS
Preservation

4. or o c s e (-4 Type of Container p

No. of Container(s)

Special Handling and/or Storage Volume 20mL nL
noise

See item (1) in (1) in
Special pecial

SAMPLE ANALYSIS InstrutionS. twtions C e

Sample No. Matrix * Sample Date Sample Time --

BOVFB6 Other Liquid -2/ 3/ I-& 3

BOVFC2 Other Liquid t j ad o I63) 01_

SPECIAL INSTRUCTIONS Matrix *

CHAIN OF POSSESSION Sign/Print Names ** If limited sample volume is available, contact Sample Management for analyses Soil
priority. Itema2 pH, TCP metals, Mercury, anions,isotopic Pu, Am-241, Np237, C- wzoer

Relinquished y rDatef y Date/Te , Sr-90, and GEA.Vapor

r-' 0-)57 /J )( 7e c#D r/ 1/() Grioss Alpha; Gross Beta; Gamma Spectroscopy fimericium-241, Cesiurn-137. Other Soud
Relinquisty By DateFime Rceiv*d By 1 Dat A Cobalt-60, Europiiun-152,Europium-154, Europiun-155, Raditim-226); Am Oinm-.

Relinquished By Date/time Received By DatefTime /14 F 3rd QI464

Relinquished By DatefTime Received By Date/Time j t 3 7 rI37

LABORATORY Received By Title Dateflime

SECTION
FINAL SAMPLE Disposal Method Disposed By Date/iie

DISPOSITION



Group ID No. (For lab.l-se.onjy). .

REQUEST FOR SAMPLE ANALYSIS (RSA) -

Sample Origin 2 ate Sampled 4. Requestor's Name 6. CACN/C A 7. Cost Center

233-5 ul~t zzlqq 57mUt -rrENT- 03-75/C
stomer/Project Code 3 Submited By 5. Reqiester's Phone/MSIN/FAX
5ecH TEL HANrOND /VM F6.oI)t 372-V6D0 Ht 72-198

Cso .Lbratoy 4 10. Volume 11. Matrix
0slimer ' No. me N .. o Sample o Samaple 12. Requested Analyses 13. Expected Range

phICIAI,, 99Mf)002- 0(J rc (fp -yG0V6W3 S946OV i-iLia EA, 6vo)-ss&~

I. Does sample have a MDS

0 Yes HEHF assigned MSDS No. - -

0 No Oescrip Ion of process that produced wastelsample:

Will radiochemistry results be used for unconditional release? Q Yes No

5. Is this sample RCRA listed? Q Yes &No

-ApplIcable Usted Waste Codes: Applicable Charaderistic Codes:
o Yes Q No P Codes: (list) 0 Yes ( No D001: (how determined) ignitable

o Yes Q No U Codes: (list) 0 Yes 0 No 0002: (how determined) Cofrosive

Q Yes ) No K Codes: (list) 0 Yes Q No D003: (how determined) Reactive

O Yes 0 No F Codes: (l1st) 0 Yes Q No Toxic: (list codes)

PCR: Does this wastelsample contain PCBs?

o Yes Over 500 ppm If YES, what i the source of the PCBs?
E] Yes over So ppm ' Transfonmer, capacitOr, or ballast

C Yes PCBs are suspeded U Other, specify
N O PCBs are suspected . Unknown

6, S le Disposition S ple(s).Dose Rate at Contact

Return to Customer . ..

L Samples found to contain PCBs will be returned to the customer ; - --

E Dispose of per facility procedures with applied charges for analyses and disposal HPT-Signari 0

7. QC Required Q Per 222-S Laboratory Oualjty Assurance Plan (HNF-SD-CP APP-016)

gother (list'reference dcuiment or attach) A OX er,
t S. Special Instructions (Special Storage Requirements, Reporting format, holding times, etc.) 19. Requested Turnaround Time

YOfs -sca prle: vS cs'5+ S e elf Ia Q2Wks Qsweeks

a e 0 .03 tvaws PM' o$VcS g ere 4 9A rs
~O. Sampless$~ -=- 5'06. 25~

.. Sample '-'. 21. Chain of Custody
__1333 ONO OYes

-'Da - Time Number

A-5002-365 (0t(991

APR 22 '99 11:3eAm CH2M HILL HAN INC 509 372 9L>92 0.2/2



A'$ 'z

Group ID No. (For lab use only)

REQUEST FOR SAMPLE ANALYSIS (RSA)

1. Sample Origin 2 33-5 2. Date Sampled 4. Requestors Name 6. CACN/COA 7. Cost Center

s/c; 1 1 S TESe 7 TREV 'T 1 g$ 7 1SY
CustomerlProjact Cod e  3. Submitted By 5. Requestors Phone/MSIN/FAX

Qc d 1 Ower-s F 7 Z-%6/ Hq-$372-1
8. Customer ID No, a11. Matri 12. Requested Analyses

8. ustmerID o. Samnple No. of Sample of Sample

__VF __ !_ __ p - £a e Q
80 6 6 ' L; P a - ee ( C 'j

B 2zau 399nwoon Pyar Pcctrez- Ordy (54. ,0Q iz i2
6 (V F8 MOOCZZ I pe- 06 ~' 0
80-V FWfl S o oo2i^ d a & cm d rees o y4i( e e -) n
ii165 s4O2aL L.ud g ad cc- o lv(lec( ) pqO
B0_ F5 S01 O -:c t bsSec C4" 0-6
/ovf'r 6 5 S Xnooot24 _, !3rAe SYu Or ( c( C . Y
14. Does sample have a MSDS?

QYes HEHF assigned MSDS No. -?*V &' a 6 12
aNo Description of process that produced wasrwsampie: so It J1

e n' Fb&z. j2 3
Will radiochemistry results be used for unconditional release? Q Yes No

15. Is this sample RCRA Ifsted? Q Yes tNo
Applitable Usted Waste Codes: Applicable Characteristic Codes;

o Yes 0 No P Codes: (list) 0 Yes Q No D001: (how determined) Ignitable
o Yes 0 No U Codes: (list) 0 Yes 0 No 0002: (how determined) Corrosive

o Yes 0 No K Codes: (ist) Q Yes 0 No D003: (how determined) Reactive

o Yes 0 No F Codes: (list) 0 Yes Q No Toxic: (list codes)
PCB: Does this waste/sample contain PCBs?

o Yes Over $00 ppm If YES, what is the source of the PCBs?
C Yes Over 50 ppm fl Transformer, capacitor, or ballast
9 Yes PCBs are suspected 5 Other, specify

No PCBs are suspected I Unknown
16. Sample Disposition Sample(s) Dose Rate at Co

[*f'etum to Customer
Q Samples found to contain PCBs will be returned to the customer
EI Dispose of per facility procedures with applied charges for analyses and disposal HPrT Signature

17. QC Required Q~Per222-S Laboratory Quality Assurance Plan (HNF-SD-CP-QAPP-016)

Other (list reference document or atlach)
18. Special Instruedons (Special Storage Requirefent, Reporting format holding times, etc.) 194 R 1 around ush

CC Q2Weks Wee

AcC QQ){4 g EOther/Z

20. D r N m 21. C hain of C ustody

Number

A-600Z-35 (01/99)



Group ID No. (For lab use only)

REQUEST FOR SAMPLE ANALYSIS (RSA)

1. Sample Origin lsJf 2. Date Sampled 4. Req uestor's Name 6. CACN/COA 7. Cost Center
2 < 3- S {/qq of STEQ/E Y. Tr/JiS L0877$

Customer/op Co/ e 3. Submitted By 5. Requestor's Phone/MSIN/FAX

_____C- ______A .3ct-ewyrs 372- 65 Hq-0 iz-9
8 Gusto y&c. Laboratory 10. Volume it. Ma ix1.8. Customer ID Sample No. of Sampl of Sample 12. Requested Analyses 13.

C 2

14. Does sample have a MSDS?

Yes HEHF assigned MSDS No.

No Description of process that produced waste/sample:

Will radiochemistry results be used for unconditional release? 0 Yes &No

15. Is this sample RCRA listed? 0 Yes No
- Applicable Listed Waste Codes: Applicable Characteristic Codes:

o Yes Q No P Codes: (list) Q Yes 0 No D001: (how determined) Ignitable
o Yes Q No U Codes: (list) Q Yes Q No D002: (how determined) Corrosive

o Yes Q No K Codes: (list) 0 Yes 0 No D003: (how determined) Reactive

O Yes 0 No F Codes: (list) 0 Yes O No Toxic: (list codes)
PCB: Does this wastelsample contain PCBs?

LI Yes Over 500 ppm If YES, what is the source of the PCBs?
f Yes Over 50 ppm Q Transformer, capacitor, or ballast

q- Yes PCBs are suspected i Other, specify
No PCBs are suspected L Unknown

16. S mple Disposition Sample(s).Dose Rate at Contact

;Return to Customer.

El Samples found to contain PCBs will be returned to the customer
El Dispose of per facility procedures with applied charges for analyses and disposal HAT S gn tur A,

17. QC Required F7 Per 222-S Laboratory Quality Assurance Plan (HNF-SD-CP-QAPP-01 6)

EvOther (list reference document or attach) 3 i. ri S /A rd &
18. Special Instructions pecial Storage Requirements, Reporting format, holding times, etc.) 19. Requested Turnaround T i

Se c 77%-<5 o-( ly 9 s2 Weks Weeks

[Aj ~Other s- 6 i. 2-6
20. ple Received By: 21. Chain of Custody

-
N o 6 ' Y e s

Da Trime Number

A-6002-365 (01/99


